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MINERALOGY.—A peculiar intergrowth of phosphate and sili- 
cate minerals. EpGar T. Wuerry, National Museum.! 


A green and white substance occurring associated with varis- 
cite in fissure veins in metamorphosed slate near Manhattan, 
Nevada, was recently submitted to the U. S. National Museum 
for identification by Mr. Percy Train of that place.2 It appears 
to be of sufficient interest to justify this preliminary announce- 
ment of its character. 

The material presents the form of a “sulphate” green, glassy 
mass, traversed by numerous sub-parallel wavy white lamellae, 
varying from 1 mm. down to 0.05 mm. in thickness, but at the 
latter size becoming too translucent to be distinguished, so that 
the variation may well continue to still thinner dimensions. 
Both minerals are practically amorphous, showing between 
crossed nicols only traces of weakly doubly refracting material. 

A small sample of the purest green material which could be 
separated by hand picking was submitted to J. E. Whitfield for 
analysis; it was free from visible lamellae, although it may have 
contained indistinguishable ones. Its ¢omposition proved to 
be: CaO 6.30, CuO 1.25, MgO 0.80, Al,O; 25.90, Fe.O; 2.14, 
P.O; 24.76, SiO. 7.32, H:O below 100° 21.90, above 100° 9.20, 
sum 99.57. These figures lead to no simple formula, but as it 


' Published by permission of the Secretary of the Smithsonian Institution. 
2 U.S. National Museum Catalogue No. 92909. 
’ Determined by the writer on a separate sample. 
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seemed probable that the silica might be due to lamellae which 
are present but unrecognizable because of their thinness, an 
attempt was made to determine the composition of the white 
lamellar mineral. It proved impracticable to separate the 
lamellae from the green ground-mass with any degree of com- 
pleteness, but a very small sample, containing perhaps one-third 
of the latter, was analyzed by the writer with the following results: 
CaO0+CuO 9.0, MgO 0.5, Al.O;+Fe.O; 23.3, P.O; 12.1, SiO, 
30.0, HO below 100° 10.4, above 100° 14.8, sum 100.1. 

Although amorphous colloidal minerals like these do not 
necessarily possess definite formulas, it seemed worth while to 
attempt to determine at least their approximate nature. The 
known aluminium phosphate minerals fall into four divisions 
with reference to the ratios of the Al.O; to P.O;, as shown in the 
following table: 























AlOs:P20s 1:1 | 3:2 2:1 | 3:1 
Formula AIPOs (AIOH) "2 (POw)2’” | AIO) \ANOeH2) "| (a10;H2)s' (POW) ""” 
Excess 
H,0:Al,0, 
0:1 berlinite trolleite augelite 
1:1 planerite peganite spherite 
2:1 ceruleolactite some “rich- 
(and turquois) mondite’”’ 
3:1 wavellite fischerite 
4:1 callainite, lucin- some ‘‘rich- | evansite 
ite and varis- mondite’”’ 
cite 
§: 1 vashegyite 
(two varieties) 
6:1 some ‘‘richmon- 
dite’’and zeph- 
| arovichite r) | 











The ratio Al,.O;(+Fe.0;): P20; shown in analysis 1 is 3.1: 2, 
so that this mineral evidently belongs to the second of these 
divisions. It is also very high in water, and accordingly lies 
toward the bottom of the table. The possibility of its identity with 
vashegyite must therefore be considered. The latter mineral was 
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described by Zimanyi' asa dense (dicht, derb) white, meerschaum- 
like substance with the (rather improbable) ratios Al,O;: PxO;:H.O 
=4:3:30, associated with a similar material with the ratios 3:2:17. 
It seems likely that these are really the same mineral, the ap- 
parent difference in ratios being due to the impure character 
of the samples analyzed. In Doelter’s Handbuch der Mineral- 
chemie this mineral is listed as amorphous,*® but a specimen 
labeled vashegyite in the collection of Colonel Roebling has been 
found by Dr. E. S. Larsen, Jr., to be eryptocrystalline with an 
index of refraction of 1.480 and double refraction 0.002.6 A com- 
parison of the properties of the present mineral and vashegyite 
is given below: 


Manhattan mineral Vashegyite 


rn aT eee pale green white to yellowish 

Luster... .. Leen a Pare e © vitreous dull 

| ee ee 3.5 2.5 

Specific gravity........... 1.98 1.964 

Structure........ . amorphous, glass-like compact, meerschaum- 
like 

Optical character. ...... . isotropic anisotropic, cryptocrys- 
talline 

Index of refraction..... . variable, 1.48 to 1.50 1.480 


Double refraction......... 


Ratio Al,O;: P,O,;: H,O... 
re 


absent 
about 3: 2: 18 
considerable, including 


very weak, about 0.002 
3: 2:17 or 4: 3:30 
very small in amount 








copper oxide, yield- 
ing the green color 
. associated with variscite “In the immediate 
neighborhood of var- 
iscite’’ 


Occurrence......... 


The differences in optical properties can be explained as due 
to the vashegyite examined by Dr. Larsen being a “‘metacolloid,” 
a colloid exhibiting incipient crystallization, while the Man- 
hattan mineral is still essentially amorphous; the difference in 
color is attributable to the presence of copper in the latter.’ 
The two minerals thus agree to a sufficient extent for them to 
be regarded as identical. 


4 Math. term. Ert. 27: 64. 1909; Zeits. Kryst. Min. 47: 53. 1909. 

5 Handbuch der Mineralchemie, 3: 465. 1914. 

° Private communication. 

7 The copper probably replaces either some of the (AIOH)” groups or H therein. 
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The nature of the white lamellar mineral can not be definitely 
made out from the data at hand. Of the constituents found in 
the second analysis, all of the P.O; and part of the Al.O; and H,O 
are undoubtedly due to the admixed green material; if this 
amounted to one third of the whole, then the approximate com- 
position of the white mineral would be CaO 17, Al.O; 17, SiO, 47 
and H.O 19, corresponding roughly to the ratios of these four 
constituents, respectively, 2: 1: 5: 7. No amorphous mineral 
of this composition appears to be on record, although the crystal- 
line zeolite laubanite differs only in having.slightly less water. 
However, the mean index of laubanite, as determined by Dr. 
Larsen’ is 1.475, while that of the present mineral is higher, vary- 
ing from 1.53 to 1.54, so the two must be entirely distinct. It 
may be noted that the mineral fuses with intumescence before 
the blowpipe, so that it evidently belongs to the zeolite group, 
but under the circumstances it would be unsafe to assign a name 
to it. 

Although in many aluminium phosphates siliceous impurities 
have been found to be present, no definite intergrowth relations 
have heretofore been reported to exist between the two. The 
structure here shown is not difficult to explain, however, when 
the colloidal character of the materials is considered. The lamel- 
lae have the aspect of forms produced by rhythmic precipitation 
in gels, such as obtained in many of the experiments described 
by Liesegang’ and others. In this case if, while the phosphate 
gel was still soft, a solution containing calcium and silica flowed 
over it, reaction might readily have occurred, with removal of 
part of the phosphoric acid and formation of a calcium aluminium 
silicate with the liberated alumina. 

The material studied is regarded, then, as a colloidal vashegyite 
traversed by rhythmically precipitated laminae of a calcium 
aluminium silicate of probably zeolitic nature. 


§ Private communication. 
* Geologische Diffusionen, Dresden and Leipzig, 1913. 




















COCKERELL: LOWER CRETACEOUS FLORA 109 


PALEOBOTANY.—A Lower Cretaceous flora in Colorado. T. 
D. A. CocKERELL, University of Colorado. 


During the past summer Mr. Terry Duce, working for the 
Geological Survey of Colorado, was so fortunate as to find a 
new locality for Mesozoic plants, with fairly abundant remains. 
The locality is on the high point between Cutthroat Gulch and 
Hovenweep Canyon, Lat. 37°, 53’ N., Long. 108°, 57’ W. The 
greater part of the section there exposed is assigned to the 
McElmo, presumed to be Jurassic. Above the McElmo black 
shales alternate with massive sandstone, the two combined in- 
cluding the uppermost 131 feet of the whole exposure, which 
measures some 410 feet. The plants are preserved in hard white 
quartzose sandstone, with occasional iron concretions, about 
10 feet below the top of the section. This flora is of peculiar 
interest, not only for the light it throws on the age of the strata, 
but especially because it belongs to the period when angiosper- 
mous plants were just beginning to appear. One of the greatest 
puzzles in evolution is the apparently sudden arrival of the an- 
giosperms during the Mesozoic; at first represented by few species, 
but presently developing a remarkable series of broad-leafed 
trees, including generic types apparently identical with those 
now living. Any plant material from the period which saw the 
dawn of the higher plants in North America is therefore of par- 
ticular value, although we must doubtless go to some very differ- 
ent part of the globe to find, if they ever are found, the immediate 
ancestors of the Cretaceous angiosperms." 

At the beginning of my studies of Mr. Duce’s material I sent 
photographs of the best specimens to Dr. A. C. Seward and Dr. 
Edward W. Berry, both of whom very kindly reviewed and 
criticised my preliminary determinations. There is in the col- 
lection only one species which can claim to be an angiosperm. 
Elongate-lanceolate willow-like leaves, at first rather suggesting 
some Podozamites,? are seen on closer inspection to have lateral 

1 For a most interesting discussion of this problem, see Weiland, G. R.: Amer. 
Journ. Sci. 38: 541-460. 1914. 


2 See, Seward, A. C., Jurassic Plants from Caucasia and Turkestan: Mém. d. 
Comité-Géolog. (St. Petersbourg), N. 8., 38: pl. 8, fig. 68. 1907. 
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veins leaving a midrib, curving more or less, and at least toward 
the apex of the leaf uniting to form a series of arches. These 
leaves are evidently those of Sapindopsis, and may well belong 
to the species S. variabilis Fontaine, although the lateral veins 
appear to form a more acute angle with the midrib than in that 
species as figured by Berry.’ Berry refers this genus with con- 
fidence to the modern family Sapindaceae, but we should like 
to see the reproductive parts. Is it possibly something more 
than a coincidence that the venation is of the same type as 
that of Gnetum, the modern broad-leafed gymnosperm? 
Equisetaceous stems, the larger about 8 mm. in diameter, 
with about nine striae, may well represent the species Equisetum 














Fig. 1. Cycadospadiz (?) sp. About natural size. 


burchardti (Dunker) Brongn., but the sheaths are unfortunately 
wanting. 

Some curious palmlike structures, certainly not palms, closely 
resemble Cycadospadix.t They represent possibly more than 
one organism, and one of the specimens, Dr. Berry notes, has 
some resemblance to the base of a fern such as Matonidium; 
it appears that Lignier, some years ago, actually described fern- 
remains of this type as a Jurassic palm. 

The best preserved specimens in the collection are elongate 


’ Maryland Geol. Surv., Lower Cretaceous, pl. 83. 1911. 

‘Schenk, A., in Zittel, Handb. Palaeontologie, Abt. II, Palaeophytologie, 228. 
1890. Also, Dr. Seward, after examining the photographs, suggests comparison 
with Trans. Roy. Soc. Edinburgh, 47: 699, pl. 7, fig. 18. 1911. 
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pinnae which I refer with confidence to Matonidium althausit 
(Dunker) Ward. Although the sori, from the nature of the sand- 
stone matrix, are poorly preserved, the structure appears to 
agree exactly with this species, especially as figured by Seward.° 
Dr. Seward, also, after examining the photographs, states that 
he has little doubt that the specimens belong to Matonidium. 
This plant is a fern of peculiar interest, as it appears to be the 
ancestor of the isolated modern genus Matonia, found in Borneo 
and the Malay peninsula. Matonidium althausii is a well-known 
European fossil, but the Colorado specimens present no differ- 
ences that can be seen. 

The collection also 
contains some ferns 
which agree very well 
with Todites, so far as 
appearances go, but 
there are no sori, and 
exact determination is 
not possible. Some 
specimens could belong 
to Weichselia, or even 
better, as Dr. Berry 
suggests, to Cladophle- Fig. 2. Matonidium althausii (Dunker) Ward. 
bis. One fragment ap- About natural size. 
pears to agree exactly with Onychiopsis. 

Searching for a corresponding flora in the records, we find 
the nearest approach in the Fuson formation of the Black Hills, 
from which 26 species have been recorded by Ward and Fontaine.*® 
The Fuson list contains Matonidium althausti, Sapindopsis 
variabilis, Equisetum burchardti, Cladophlebis, and Weichselia. 
According to Berry this is approximately contemporaneous 
with the Patapsco of Maryland and Virginia; which, however, 
contains a much greater variety of angiosperms. The Fuson 
list includes, in addition to Sapindopsis, fragments referred to 
Ulmiphyllum, Quercophyllum, and Ficophyllum. Berry notes 

















5 Jurassic Flora. I. The Yorkshire Coast, 76. fig. 7A. 1900. 
6 U.S. Geol. Surv., 19th Ann. Rept., pt. 2. 1899. 
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that the first of these is really a fern, and that the last is at any 
rate not a true Ficophyllum. The Quercophyllum could possibly 
be Dictyophyllum, a fern. Thus the angiospermous flora of 
the Fuson is not beyond suspicion, and apparently the beds 
may be regarded as somewhat older than the Patapsco. It 
would be possible to regard the Colorado material as contempo- 
raneous with the Fuson, or somewhat older, but apparently 
younger than the Kootanie. 

A note may be added concerning Weichselia reticulata (Stokes 
& Webb) Ward, reported from the Fuson. Seward’ gives a 
detailed drawing of the venation of a specimen from Bernissart, 
Belgium, and it must be said that this is rather strikingly differ- 
ent from the venation of the pinnules of the Black Hills plant, 
as shown in Ward’s report. It may be, therefore, that our 
Lower Cretaceous plant is a distinct species. Seward remarks 
on the absence of fructification in specimens of Weichselia, 
and suggests that it may not be a true fern, but Zeiller,* re- 
cording specimens from Peru, states that he found fertile fronds, 
and that the plant is really a fern, perhaps a member of the 
Marattiaceae. 


BOTANY.—Inophloeum, a new genus of the mulberry famiiy. 
Henry Pitter, Bureau of Plant Industry. 


Under the name Olmedia? armata Miquel described briefly 
in 1854 a remarkable moraceous tree, a meager specimen of 
which was collected by Seemann on the Cupica River in the 
Colombian Darien. That he remained in doubt as to the proper 
place of the species is shown by the question mark following the 
generic name and by the following remark preceding the de- 
scription: “Valdopere dolendum, stirpem admodum memorabilem 
ex unico parvulo ramulo vix certe definiendam nec apte de- 
scribendam esse.””! 

In the course of the botanical survey of Panama I have col- 
lected specimens of the same tree at several places in the forests 
to the east of the Canal, and from a specimen of the bark in the 

7 Fossil Plants, 2: 495. 1910. 


® Compt. Rend., Acad. Sci. (Paris), June 6, 1910. 
1In Seemann, Bot. Voy. Herald, 196. 
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Museum of the National Institute at Panama City it may be 
inferred that its area extends to the westward as far asthe Coclé 
Mountains, on the Atlantic water-shed.? 

Unfortunately, though the material now at hand is more 
copious, it hardly throws more light on the systematic position 
of the tree under consideration, because, notwithstanding strenu- 
ous efforts, I have been unable to obtain specimens of the male 
inflorescences. It is obvious, however, that this species cannot 
continue figuring under Olmedia, which is characterized by hav- 
ing its female flowers single in a many-bracteate, more or less 
loose involucre, while in the former these are in clusters of 4 
or more, connate, and with the receptacle bractless, or the 
bracts coalescent so as to be singled out only with difficulty, 
except for an occasional free tip. The next possible genus would 
be Castilla, which, however, differs in having the many-flowered, 
cuplike receptacles provided with several rows of imbricate 
bractlets, and in the pulpous mesocarp of the nutlets. 

The aculeate limbs, bracts, petioles, and main nerves of the 
leaves and the habit of the tree are secondary characters which 
may be of some weight in justifying the recognition of this species 
under a new generic name, Jnophloeum, which I have selected 
on account of the thick, fibrous bast, to which further reference 
will be made later. 

Following are the characters of the proposed genus and a 
description of its only species: 

Inophloeum Pittier, gen. nov. 

Flores dioici. Mase. ignoti. Fem.: Receptaculum pauciflorum 
obsolete bracteatum, vel bracteae confertim coalescentes. Perianthia 
crassa, tubulosa basi inter se connata, apice libera, 4-dentata. Ovarium 
semiinferum uniloculare, ovulo unico ex apice cavitatis pendulo ana- 
tropo. Stylus brevis, crassus, inclusus, stigmatibus 2 brevibus angus- 
tis acutis. Nucula perigonio concrescente coriaceo obtecta.—Arbor 
armata, foliis distichis 3-nerviis integerrimis, stipulis amplexicaulibus 
aculeatis, inflorescentiis axillaribus, receptaculis parvis cum perianthiis 
concrescentibus. Species unica panamensis. 


2 If I remember correctly, the specimen, consisting of a large piece of bark 
made into a garment, is labelled: ‘‘ Vestido de un Indio de Penonomé, hecho de 
la corteza de una palmera,’’ which, translated, means: ‘‘Clothing of a Penonomé 
Indian, made from the bark of a palm.’’ This label had been written by a Dr. (?) 
Marquis, professor of botany and author of an extensive and extraordinary paper 
on the palms of Panama! 
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Inophloeum armatum (Miquel) Pittier. 

Olmedia ? armata Miquel in Seemann, Bot. Voy. Herald, 196. 1854. 

Arbor mediocris, ramulis, petiolis, costa foliorum subtus, stipulisque 
aculeatis, foliis distichis, coriaceis, petiolo crasso subtereto laminis lato- 
ovatis, obliquis, basi rotundatis vel subcuneatis apice obtusiusculo- 
apiculatis, glabris, utrinque 7—8-costatis, costis subtus prominentibus, 
stipulis convolutis, subspathaceis, cicatricem obliquam circularem re- 
liquens; receptaculis foemineis axillaribus, 3-7-floribus, perianthio 
ovoideo-tubuloso, coriaceo, stylo incluso, stigmatibus linearibus, erectis, 
contiguis, fere adnatis. Bacca coriacea, et caetera ignota. 

Arbor 10-20 metralis, trunco erecto, cortice crasso, sublaevi. Aculei 
conici, basi crassi, apice acuto, hyalino, ampulliformi, cirea 3 mm. 
longo. Petioli 1.5-2.5 em. longi; laminae 14-40 ecm. longae, 11-25 
em. latae. Stipulae 2-2.5 em. longae. Perianthium foemineum ca. 
6 mm. longum. 

PanaMA: Around Dos Bocas, Fat6 Valley, province of Colén, in 
forests, female flowers, August 16, 1911, Pittier 4202. Alhajuela, on 
the shady banks of the Chagres River, leaves only, May 25, 1911, 
Pittier 3731. Lake shore in the Gattin Valley, in forest, May, 1914, 
Pittier, without number. Around Pinogana, southern Darien, April, 
1914, Pittier, without number. 


Miquel mentions white, setulose hairs mixed with the aculei of the 
stipules and bracts. In our specimens such hairs, when extant, are 
so scarce and inconspicuous as not to be worth mention. The larger 
dimensions of the leaves are those given by the same author; in our 
specimens they are not over 25 cm. long and 18 em. broad. 

The liber of this tree is very thick and the fibers of its many layers 
are strong and crossed. After a convenient preparation, which con- 
sists mainly of soaking in running water for several days and a thorough 
beating with a wooden club to separate the outer cortical part, it is 
used by the Chocé, Cund, and Guaymf Indians as the usual covering 
of the women, as well as for small hammocks, blankets, ete. In for- 
mer times, as reported by Seemann,’ the larger pieces were made into 
sails for the native canoes. This use of the bark of Inophloeum, how- 
ever, is not exclusive, others being similarly applied. For instance, 
it is said that in Costa Rica and Panama species of Brosimum and 
Castilla are treated in the same way for identical purposes, while in 
other parts the bark of Ficus species is preferred. 

The known natives names of Inophloeum armatum are namagua in 
the Cupica district of the Colombian province of Choc6, maragua in 
Darien, and cocud in the negro villages on the Atlantic coast, close to 
the territory of the San Blas Indians. 


3 Bot. Voy. Herald, 196. 
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ZOOLOGY.—Seven new genera of echinoderms.! Austin H. 
CuaRK, National Museum. 


The past ten years has witnessed an activity in the study of 
the echinoderms far surpassing that of any previous decade. 
In every class important and comprehensive memoirs, many 
of them monographic in scope, have been published which in- 
clude more or less complete revisions of genera, of families, 
and of higher groups. Little by little the former wide differences 
of opinion in regard to the internal systematic arrangement in 
each class have disappeared, and today such diversity as exists 
chiefly relates to the refinement of generic limits and the allo- 
sation of a few anomalous types. 

Along these lines there is still much work remaining to be 
done, and it is in the hope of throwing additional light on cer- 
tain obscure points that I am calling attention to the following 
four crinoid and three starfish types which appear to me to be 
well worthy of generic rank. 

Comatonia, new genus 

Genotype.—A ctinometra cristata (P. H. Carpenter, MS.) Hartlaub, 
1912. 

A genus of Capillasterinae (Comasteridae) in which the size is small; 
there are 10 arms only; the cirri are not excessively slender; there are 
no carinate processes on the basal segments of the proximal pinnules; 
terminal combs occur only on the pinnules of the first pair (P; and Ps), 
from one or both of which they may be absent; the combs usually arise 
about, or within, the proximal third of the pinnule, and are composed of 
exceptionally large rounded teeth which usually much exceed in height 
the lateral diameter of the segments which bear them; the fourth-seventh 
brachials bear prominent spinous median knobs or keels; usually one 
or more of the earlier segments of P; are twice as long as broad, or even 
longer. 

The only species of this genus, Comatonia cristata (Hartlaub), 
ranges from North Carolina to Key West, Florida, in from 7} to 132 
fathoms. 

Austrometra, new genus 

Genotype.—Oligometra thetidis H. L. Clark, 1909. 

This new genus of Colobometridae is most closely related to Anal- 
cidometra, with which it agrees in possessing expanded genital pinnules, 
a character not known elsewhere in the family. Both Austrometra 


! Published with the permission of the Secretary of the Smithsonian Institution. 
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and Analcidometra are related to Oligometrides more closely than to 
any other type. 

The third-fifth segments of the geriital pinnules are more or less 
expanded to protect the genital glands; there is a single median trans- 
verse ridge of moderate height on the cirrus segments; P;, though 
longer and stouter than P», is not exceptionally so. 










Austrometra thetidis (H. L. Clark), the only species of the genus, 
occurs off the coast of New South Wales in 55 to 56 fathoms. 











Cotylometra, new genus 

Genotype.—Oligometra gracilicirra A. H. Clark, 1908. 

This genus of Colobometridae in general resembles Oligometra; 
but there are 30 or more cirrus segments of which only the basal bear 
transverse ridges, these after the proximal fourth of the cirrus trans- 
forming into very long dorsal spines, and P: has at most 12 segments 
instead of at least 15. 














The single species of this genus, Cotylometra gracilicirra (A. H. 
Clark), ranges from the Andaman Islands to the Malay Archipelago 
and the Philippine Islands in from 44 to 49 fathoms. 

























Daidalometra, new genus 

Genotype.—Antedon hana A. H. Clark, 1907. 

A genus of Thalassometrinae (Thalassometridae) in which the centro- 
dorsal is small, low, hemispherical or thick discoidal, the broad dorsal 
pole beset with irregular rather long spines, the sides bearing 10 closely 
approximated columns of cirrus sockets of from one to three (usually 
two) each; the cirri are XII-XX, 51-75, slender, from about one-half 
to three-fourths as long as the arms; the longer proximal segments are 
usually about three times as long as broad; the basal three or four seg- 
ments bear dorsally a fine median carination ending distally in a small 
but prominent spine; the disk is moderately plated; the division series 
and arms in general are as in Stenometra, but the arms are only from 10 
to 12 in number, and the earlier brachials have only a faint low median 
keel; the pinnules are as in Stenometra. 


Of the two species referable to this genus, one, Daidalometra hana 
(A. H. Clark), occurs off southwestern Japan in between 107 and 139 
fathoms; the other, Daidalometra acuta (A. H. Clark), was dredged 
south of Timor in 40 fathoms. 


Mariaster, new genus 
Genotype.—J ohannaster giganteus Goto, 1914. 
This new genus belongs to the subfamily Goniasterinae of the family 
Goniasteridae. 
The general form is stellato-pentagonal, with greatly produced, nar- 
row, evenly tapering rays which are somewhat more than two and one 
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half times as long as the distance from their base to the center of the 
disk. The size is very large, up to R=338 mm., r=87 mm.; R: r=3.9 
to 4.8: 1. 

The abactinal plates are very numerous, irregularly polygonal, 
largest in the radiating papular areas and along the center of the arms, 
diminishing in size slightly toward the center of the abactinal surface 
and very markedly toward the superomarginals bordering the disk 
and the proximal third of the arms; on the outer two thirds of the arms 
the abactinal plates are subequal, irregularly polygonal; an irregular 
carinal row of plates is sometimes traceable from the outer half of the 
disk along the arms. 

The madreporic plate, which is large, conspicuous, and polygonal, 
is situated near the center of the abactinal surface and is covered with 
very fine striae which radiate from the center. 

The abactinal plates are uniformly covered with crowded granules, 
which are much finer than those on the actinal intermediate plates. 

The papulae are segregated in conspicuous petaloid areas which 
extend from a central papular region and radiate onto the arms, reach- 
ing nearly to the middle of the latter. 

Many of the plates in the papular areas bear small pedicellariae, 
of which there may be as many as three or four on the larger plates; 
the plates of the interradial areas also bear pedicellariae, though here 
they are much less numerous. 

The superomarginals increase gradually both in length and in breadth 
from the center of the interbrachial arc to the arm bases; in the 
interbrachial are they are confined to the side wall of the body and 
overhang the inferomarginals; on the arm bases they become more 
recumbent, so that a greater part of their breadth (about two thirds) 
lies on the dorsal surface. Pedicellariae, sometimes three or four to 
a plate, occur in the interbrachial arcs, but they gradually become 
less frequent and are rare in the distal half of the arms. 

The inferomarginals increase in length, but decrease in breadth, 
from the center of the interbrachial arc to the arm bases. In the 
interbrachial are they lie well within the actinal surface, the margin of 
the body being delimited by the superomarginals; on the arms both 
superomarginals and inferomarginals reach the same vertical plane. 
The inferomarginals are slightly shorter than the superomarginals; 
in the center of the interbrachial arc the two series correspond, but 
from the arm bases outward the former alternate more or less with the 
latter. The inferomarginals bear pedicellariae similar to those on the 
superomarginals, mostly situated near the intermarginal suture. 

Both superomarginals and inferomarginals are somewhat tumid, 
and both are covered with small closely packed hemispherical granules. 

The actinal intermediate plates are very numerous and decrease 
in size from the adambulacral series toward the center of the inter- 
brachial arc; those adjoining the adambulacrals are relatively large 
and regular in arrangement; within these there is a more or less regular 
second row which may be traced for about half of the distance to the 
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arm bases; but within and beyond these the plates are small, irregularly 
polygonal, and with no obvious arrangement. All of the actinal inter- 
mediate plates are slightly tumid and are uniformly covered with 
crowded granules; many bear pedicellariae, of which those on the 
plates adjoining the adambulacrals are conspicuously larger than the 
others; a plate in this series may bear as many as four pedicellariae. 
At the oral angle of the interradial area there is usually a large odd 
plate which may bear as many as six pedicellariae. 

The adambulacral plates are about as long as broad, becoming pro- 
portionately longer distally; the furrow border is angular; the furrow 
series consists of from 10 to 15 flattened spines, the outer flattened 
parallel with, the inner transverse to, the furrow; within these there is 
a bare area, followed by a row of from four to five prominent stout 
spines, beyond which are numerous tubercles decreasing in size toward 
the outer edge of the plate. Most of the adambulacra! plates bear one, 
proximally often two, large high pedicellariae on the inner part near the 
proximal border. 

The mouth plates are small; each of them bears from 12 to 15 very 
stout flattened spines along the furrow, and a half dozen or more short 
spines, either forming a single row along the suture line, or more ir- 
regularly arranged, on the actinal surface. 

Mariaster differs markedly from Johannaster in the lack of regularity 
in the arrangement of the actinal intermediate plates, in the absence 
of spines on the same plates, and in several other important features. 
It agrees more nearly with Lydiaster and Circeaster (especially the for- 
mer), showing its relationship in the character and arrangement of the 
actinal intermediate plates, in the character of the armament of the 
adambulacral plates, in the character and distribution of the pedicel- 
lariae, in the form and size of the madreporite, and in other ways; it 
differs most strikingly from these genera in having narrower and 
longer arms on which the abactinal plates are not conspicuously larger 
than those of the disk. 


The single species referable to this genus, Mariaster giganteus (Goto), 
is known only from near Misaki, Sagami Bay, Japan, in from 160 to 
1120 meters. Five specimens in all are known to have been collected, 
four of which are in the museum of the Science College at Tokyo. 


Pseudonepanthia, new genus 

Genotype.—Pseudonepanthia Gotoi, new species. 

The characters of this new genus, which appears to be referable 
to the family Asterinidae and the subfamily Asterininae, are included 
in those of the type species, the description of which follows: 

Pseudonepanthia Gotoi, new species 

Eight arms; R=72mm.;r=11mm.; R:r=6.5: 1;inferomarginals 111. 

The rays are very long and narrow, almost circular in cross section, 
evenly tapering to the tip; only three are of full size, the remainder 
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being very small; two of the very small rays alternate between the 
three of full size; the other three are side by side between two of the 
later. 

The gonads extend to the ninth superomarginal. 

The interbrachial septum is very deep, extending from the stomach 
to the lateral interradial body wall, and is membranous except for a 
broad centrally situated pillar composed of large overlapping plates. 

Prominent superambulacral plates are present. 

The pedicels are in two rows; they carry large sucking disks and are 
connected internally with double ampullae. 

The plates of the abactinal surface are very numerous, greatly re- 
duced in size, narrow, crescentic with swollen and rounded ends, im- 
bricating outward in the median line and perpendicularly to the mid- 
radial line elsewhere. Three parallel rows of larger plates occupy the 
mid-dorsal line of the arms; from the outer of these on either side the 
smaller plates extend in regular diagonal rows to the superomarginals, 
in such a manner that the diagonal rows arising at any one point in 
the median line run both distally and proximally at the same angle with 
the superomarginals, while the plates of the succeeding rows also form 
straight and regular transverse rows between, and perpendicular to, the 
mid-dorsal rows and the superomarginals with which, however, they 
do not quite coincide. 

Externally the lateral plates appear as crescents regularly decreasing 
in size from the dorsal region to the margin, each crescent partially 
surrounding a single large papula situated in its concavity, on its 
abactinal side; the plates of the median rows, while commonly crescentic 
with the concavity proximal, may be triangular or irregular in shape. 
The plates of the disk are irregular; most of them are of about the same 
size as the median plates of the arms, but they become smaller about the 
anal opening. 

To the naked eye the appearance of the abactinal skeleton is some- 
what similar to that in such species of Henricia as H. leviuscula, though 
the arrangement of the plates is much more regular. 

The surface of the abactinal plates is thickly beset with numerous 
fine spines, of which the larger may bear from 20 to 25. In the proxi- 
mal third to half these spines are stout, rounded-conical, with a dull 
surface, but the distal portion is glassy and transparent, in lateral 
view increasing in diameter at first slowly, later more rapidly, to the 
coarsely serrate tip, so that they appear narrowly fan-shaped; in end 
view they are seen to consist of three very delicate glassy calcareous 
laminae united by their inner edges. 

The papulae are large and conspicuous, decreasing in size from the 
mid-dorsal region of the arms to the superomarginals; they are arranged 
in very regular diagonal, and also transverse, rows. They are absent 
from the region between the central portion of the disk and patches 
at the base of the arms, and from a region including the actinal half of 
each interbrachial angle and extending thence in a long triangle to 
about the eighteenth inferomarginal. On the arms there is one papula 
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in the concavity of each of the crescentic abactinal plates, except in 
the mid-dorsal line, where some plates may be without them, and at the 
end of the arms, where they occur in a single line on either side of the 
median line, and a quadruple, later triple and double, line just above 
the superomarginals. The tip of the arm is entirely without papulae. 
On the disk papulae occur one to a plate in a more or less triangular 
area within each arm base; scattered papulae occur in the center of 
the disk. 

In the proximal three-fourths of the arm the superomarginals cor- 
respond with the inferomarginals, and are of about the same size; 
in the distal fourth of the arm they become irregular in position and 
indistinguishable from the abactinal plates; at first they are narrow 
and transversely oblong, becoming triangular after the fourteenth. 
Their armature is the same as that of the abactinal plates, from which 
they are distinguishable only by their shape. 

The inferomarginals, 111 in number, are at first longitudinally oblong, 
becoming squarish at the middle of the arm, and transversely oblong 
distally ; their armature resembles that of the superomarginals. 

The actinal intermediate areas are narrow; the plates are arranged 
in rows parallel to the furrows; one row reaches to the distal fourth 
of the arm, or possibly beyond; a second reaches the 25th inferomarginal ; 
the third reaches the twelfth inferomarginal; the fourth extends to the 
seventh superomarginal; and the fifth to the fifth; beyond the fifth 
row there are a few additional plates. The armature consists of from 
7 to 16 (usually about 12) well spaced sacculate spines with fluted and 
spinous sides, ending in a tuft of spinelets. On the arms the spines on 
the actinal intermediate plates resemble those on the abactinal plates 
rather than those on the interradial regions of the disk (just described), 
but are larger and longer. P 

The armature of the adambulacral plates consists of four or five 
long furrow spines, the inner very slightly the longer, set in a slightly 
curved comb; beyond these there is a row of four or five spines resem- 
bling those on the actinal intermediate plates, but somewhat longer and 
stouter; this row is rather more strongly curved than the furrow series 
and is placed diagonally, so that the proximal end is farther from the 
groove than the distal; this obliquity decreases distally and is not notice- 
able in the outer two thirds or half of the arm; beyond this second row 
there are a few additional shorter spines, not distinguishable from those 
on the adjacent actinal intermediate plates. 

The mouth plates are small, bearing on the furrow margin five 
long flattened spines decreasing in length and stoutness outwardly; 
these spines are finely fluted, with saw teeth on the ridges; within this 
furrow series is a second series of five similar but shorter spines; the 
remainder of the surface of the mouth plates bears four or five spaced 
spines similar to those on the actinal intermediate plates. 

Color in alcohol dark reddish brown. 

Type.—Cat. No. 36899, U. S. N. M., from ‘“‘ Albatross’ Station 
3746, Sagami Bay, Japan, in 49 fathoms. 
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Glabraster, new genus 

Genotype.—Porania magellanica Studer, 1876. 

This new genus is referable to the family Echinasteridae. The 
whole animal in enclosed in a thick skin which entirely conceals the 
plates and all but the tips of the spines; this investment carries minute 
scattered spicules. 

The ampullae are single. 

The gonads are attached to the dorsal wall on either side of the inter- 
brachial septum. 

The interbrachial septum is complete and rather large, though 
entirely membranous; it is crossed in the middle, in a line more or less 
parallel to its curved inner border, by a narrow band of elongate cal- 
careous ossicles placed end to end and not always touching, which 
actinally curves inward and runs adorally to the mouth plates. This 
band is more or less interrupted and may be present only in part. 

The first ambulacral ossicle is much larger than those succeeding 
and is widely forked in its proximal half. 

The abactinal skeleton is very wide-meshed, reticulate, formed of 
very narrow elongate overlapping plates with usually pentalobate 
spiniferous plates at the more important nodes. 

There is a central pentalobate plate, the lobes being radial in posi- 
tion, which bears a prominent conical spine; in each interradius 
about one third of the distance between the central plate and the 
marginals there is a similar spiniferous pentalobate plate; these five 
spiniferous pentalobate plates about the central abactinal plate are 
connected by narrow lines of plates, and from the middle of each of 
these lines a similar line (radial in position) runs to the central plate; 
also from each of these five interradial lobate plates lines of plates run 
out on either side parallel to the interbrachial margin, those from 
adjacent plates uniting at an obtuse angle in the mid-radial line, so 
that five triangles which are about twice as wide as high are formed, of 
which the lines directly connecting the interradial pentalobate plates 
are the bases. From the apex of each of these triangles, which is marked 
by a pentalobate plate bearing a small spine, a more or less irregular 
series of from four to seven similar spiniferous lobate plates runs down 
the mid-dorsal line of each arm; these plates are connected in the mid- 

dorsal line by low elongate plates. From the large spiniferous lobate 
plates in each interradius a double series consisting of five pairs of 
elongate plates runs to the marginals; the second pair beyond the 
lobate plate consists of plates with the adcentral ends broadened, and 
from these there runs to the proximal mid-radial lobate plate at the 
arm base a series of narrow plates; from a point midway on this series 
to the arm tips there is a very irregular interrupted series of similar 
but smaller plates, from which lines of plates run to each superomarginal 
and to each node in the mid-radial line. 

Within the wide meshes between the very narrow lines of plates 
are large papular areas, the integument of which is abundantly dotted 
with calcareous granules. 
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The anal opening, which is large and surrounded with short spines, 
lies near the apical spiniferous plate. 

The madreporite is a separate skeletal element lying between the 
plates of the first pair below the large lobate plate at the base of the 
interradial area. 

The superomarginals are trilobed and strongly imbricating; in the 
proximal two thirds of the arm the imbrication is toward the center of 
the interbrachial arc, in the distal two thirds it is toward the arm tips; 
a quadrilobate plate imbricating both ways marks the transition. 

Except for slightly greater size the inferomarginals are not different 
from the plates forming the outermost row of the actinal intermediate 
series, just within them; they are much broader than long in the 
interbrachial are, but increase in length outwardly; their imbrication 
which is slight, is outward. Each inferomarginal bears a prominent 
flattened spine with a truncated gouge-shaped tip, except for the three 
or four in the center of the interbrachial are which bear two similar 
but smaller spines. 

The actinal intermediate plates are elongate, imbricating adcentrally, 
arranged in regular bands between the inferomarginals and the adam- 
bulacrals which correspond to the former but not to the latter. The 
plates composing these lines form about five regular transverse rows. 
The row adjoining the inferomarginals has an additional plate in the 
center. There are no actinal papulae. 

The adambulacral plates have a prominent, slender, sharp-pointed 
spine deep in the furrow, and a much longer and stouter chisel-shaped 
spine with a truncated gouge-shaped tip on the inner border of the 
actinal surface; in the terminal portion of the arm there are two of 
these latter to each plate instead of one. 

The mouth plates bear two long flattened spines distally, which 
increase in diameter to the truncated tip, and a similar spine at the 
border of the first adambulacrals. 

Glabraster magellanica (Studer) is confined to the Magellanic region, 
occurring in the Straits of Magellan and along the shores of Patagonia 
from the shore line down to 45 fathoms; Glabraster antarctica (E. A. 
Smith), the only other species of the genus, is known from Kerguelen, 
Marion Island, Prince Edward Island, the Crozet Islands, and South 
Georgia, in from 50 to 1600 fathoms. 
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anatomy of the young of this species—C. W. R.) 

Suurevtpt, R. W. On the skeleton of the ocellated turkey (Agriocharis ocellata), 
with notes on the osteology of other Meleagridae. Aquila, 21: 1-52, pls. 1-14. 
Nov. 15, 1914. (Describes the skeleton of this species and offers compara- 
tive notes on the genus Meleagris.—C. W. R.) 

SHuFELDT, R.W. Anatomical and other notes on the passenger pigeon (Ectopistes 
migratorius) lately livirty in the Cincinnati Zoological Gardens. Auk, 32: 
29-41, pls. 4-6. January, 1915. 

Sauretpt, R.W. Fossil birds in the Marsh collection of Yale University. Trans- 

actions of the Connecticut Academy of Arts and Sciences, 19: 1-109, pls. 

1-15. February, 1915. (Gives revised determinations of species and genera 

described by the late O. C. Marsh, and describes 18 new species and 4 new 

genera.—C. W. R.) 

















REFERENCES: ORNITHOLOGY 127 


Suureitpt, R. W. The fossil remains of a species of Hesperornis found in Mon- 
tana. Auk, 32: 290-294, p].18. July, 1915. (Describes Hesperornis montana 
as a provisional new species.—C. W. R.) 
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Watson, J. B., and Lasuiey, K. 8. Homing and related activities of birds. 
Papers from the Department of Marine Biology of the Carnegie Institution 
of Washington, 7: 1-104, pls. 1-7, figs. 1-9. (Under the above general title 
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of birds,’’ by Watson.—C. W. R.) 
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461. October, 1914. 
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October 24, 1914. 

Wermore, A. Mortality among waterfowl around Great Salt Lake, Utah. Bulle- 
tin of the U.S. Department of Agriculture, No. 217. Pp. 1-10, pls.1-3. May 
26, 1915. 

Wermore, A. An anatomical note on the genus Chordeiles Swainson. Proceed- 
ings of the Biological Society of Washington, 28: 174-176, fig.4. November 
29, 1915. (Notes the presence of a small gall bladder in this genus, con- 
trary to published records.—C, W. R.) 

Wixurams, R. W. Notes on the birds of Leon County, Florida,—third supplement. 

Auk, $1: 494-498. October, 1914. (Notes on 10 species not previously re- 

corded, with additional data on other species.—C. W. R.) 






































PROCEEDINGS OF THE ACADEMY AND AFFILIATED 
SOCIETIES 


THE PHILOSOPHICAL SOCIETY OF WASHINGTON 


The 763d meeting was held on November 27, 1915, at the Cosmos 
Club. President Eichelberger in the chair, 42 persons present. The 
minutes of the 762d meeting were read in abstract and approved. 

Mr. E. D. Trtiyer presented a paper entitled A spectrograph for 
photographing Etalon rings. A systematic determination of the wave- 
lengths of a spectrum such as the iron are by means of the Etalon in- 
terference rings requires a spectrograph giving sharp definition along 
the spectrum lines and not necessarily sharply defined lines. The 
spectrograph described was intended to be used in the ultra-violet 
region from about 0.220 uw to 0.320 uw and it was desired to obtain the 
best possible definition through this region. A true flattening of the 
field being impossible because of the absence of necessary materials 
it was decided to use only quartz and rock salt in the optical system 
and to so proportion the relative powers as to produce a flat though 
inclined field when used with a 60° rock-salt prism. After setting up 
the optical equations a solution was obtained which gave the neces- 
sary flatness of field when the collimator was an ordinary quartz-rock- 
salt objective achromatised to reunite \ = 0.220 nu to A = 0.320 uw and 
the camera lens was composed of two-quartz lenses close together and 
having almost normal field curvatures. The maximum curvature 
in the hundred millimeters of field is less than a millimeter and could 
have been further reduced except for the uncertainty of the indices 
of the materials in the ultra-violet region. In practice this spectro- 
graph will give fairly good definition throughout the visible spectrum 
by a change of adjustment as well as in the region for which it was 
designed. 

Mr. H. E. Merwin then spoke on Linear interpolation of wave- 
lengths in spectrograms. That the curve for the spacing of lines on a 
spectrogram is of the same form as a dispersion curve is shown thus: 
Let « = angle of incidence on prism, A = angle of prism, n = refractive 
index of prism, 8 = angle between photographic plate and normal to 
back face of prism, d = distance from line on plate to normal to face 
of prism; A, B, etc., are constants. Then d =(A/sin 8) (Wn? — sin’ 
— sini.cot A), or, approximately,d = A (Bn — C) or A (Dn? = F) ord 


» ‘ . F l 
= (G@n-H) or (Kn?—L). But the dispersion formula is n? = a +5- dy? 
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Then d = M+N (ez-@). A table of the complex factor, call it 
n’, is easily computed from Barlow’s Tables of Squares and Recipro- 
cals if 6, c, and d are taken equal to 0.01, as they are approximately 
for quartz. But the same table of values of n’ will fit values of \ in- 
creased or decreased by as much as 30 yu, which is ample to allow three 
comparison wave-lengths in a spectrogram to be brought into coin- 
cidence with the curve. Other wave-lengths are then interpolated 
by d = M + Nn.’ The paper was discussed by Mr. Buregss. 

Mr. P. D. Merica then presented an illustrated paper on Some 
metallographic methods. The term metallography connotes in its gen- 
eral sense the study of the structures of metallic substances and the 
properties of these substances as related to structure; it has often been 
confused with the microscopic study of metallic substances, which is 
really only one phase of metallography. Slides were shown to illus- 
trate the crystalline structure and growth of metals and alloys. De- 
fective materials are often to be detected by microscopic examination, 
such as, for example, the presence of slag or oxide, the application of 
improper heat treatment, ete. The method of thermal analysis is used 
to determine the melting points and transtormation temperatures of 
metals and alloys; it has been used to detect the presence of impurities 
in metallic tin, for example, the presence of 0.3 to 0.5 per cent of zinc. 
Initial stresses are found in most metallic materials, due to unequal 
rate of cooling or working; it has been shown that these are often re- 
sponsible for failures of materials, for example, in the case of brass rods 
and tubes. A method for determining structural identity or differ- 
ence according to Hanemann was described. The theories of plastic 
deformation of metals were discussed and evidence described bearing 
upon these theories. In conclusion a plea was made for a fuller de- 
scription of metallic materials used in determinations of constants. 
The paper was discussed by Messrs. WuiTE and TILLyEr with reference 
to methods of getting wire of certain properties for thermo-elements. 





The 764th regular meeting and 45th annual meeting of the Society 
was held at the Cosmos Club, December 11, 1915. Vice-President 
Briggs in the chair; 33 persons present. The minutes of the 44th Annual 
Meeting were read. 

The report of the Secretaries was read by Mr. Fleming, showing an 
active membership of 149. Sixteen regular meetings have been held. 
The report was ordered accepted. The Treasurer’s report through 
December 9, 1915, was read by Mr. Sosman. The total receipts for 
the year were $1075.09; total expenditures, $1420.09, including pur- 
chase of bond of par value $500; total investments, $12,000; cash in 
hand, $109.72. The report of the Auditing Committee consisting of 
Messrs. Kimball, Ferner, and Wallis was read by Mr. Kimball. This 
Committee reported the statements in the Treasurer’s report to be 
correct. The report was ordered accepted and to be filed with that 
of the Treasurer. The Treasurer’s report was ordered accepted. 
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The following officers were duly elected for the ensuing year: 

President: L. J. Briaes. 

Vice-Presidents: E. Bucktncuam, G. K. Burgess, W. J. HuMpHREys, 
and Wiiu1aM Bowler. 

Treasurer: R. B. SosMAN. 

Secretaries: J. A. FLEMING and P. G. AGNEw. 

General Committee: H. L. Curtis, N. E. Dorsry, R. L. Farts, 
E. G. Fiscner, D. L. Hazarp, R. A. Harris, W. F. G. Swann, W. P. 
Wuirte, and F. E. Wriaut. 

It was moved and carried unanimously that this meeting recom- 
mend to the General Committee that Messrs. Dall and Abbe, both 
charter members of the Society, be made honorary life members, and 
be exempt from payment of further dues. 

Jno. A. Fiemine, Secretary. 


THE ANTHROPOLOGICAL SOCIETY OF WASHINGTON 


At the 490th meeting of the Society, held November 2, 1915, in the 
Public Library, Dr. WALTER Hoven, of the National Museum, spoke 
on Progress in Anthropology in California. He first discussed the prob- 
lems connected with the populating of California by the Indians, 
giving a general view of the geographical obstacles and the avenues 
to the north and south by which migrants entered. The conditions 
as to food, water, and means of transportation were shown to have 
greatly influenced the condition and direction of the migrations. A 
brief review was given of the numerous stocks of Indians in California 
and attention was called to the similarity, as regards the large number of 
tribes present, to the Mexican Gulf area studied by Dr. J. R. Swanton. 
The Pacific Coast was described as a vast ethnic enclave, a veritable 
swarming place of tribes, whose origin, antecedents, and development 
in most instances perplex the ethnologist. California presents a most 
interesting field of study to anthropologists. Californian historians 
are alive to the value of these studies as a groundwork for history, 
and the speaker mentioned the work of H. H. Bancroft, Charles F. 
Lummis, Robert E. Cowan, and others who have contributed valuable 
work. 

Progress in museum display of anthropological material was noted 
and the great collections in San Francisco and Los Angeles described. 
The speaker found evidence of the increasing growth of civic pride in 
sustaining the work and adding to the effectiveness of museums. It 
was said also that the University of California is a force for anthropolog- 
ical science in California, and the intelligent patronage of Mrs. Phoebe 
A. Hearst in this direction was praised since she had made possible 
the important researches of Dr. A. L. Kroeber and others and the en- 
riching of a great museum through exploration. An account was given 
of the work in the more than 400 shell mounds of San Francisco Bay 
carried on by Gieford, Nelson, and Waterman and of the explorations 
among the Indian tribes. 
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The two great expositions which California has successfully carried 
on this year are of great importance to anthropology, especially that at 
San Diego, where this subject was preeminent, the San Francisco Exposi- 
tion being mainly devoted to modern progress. The anthropologica! 
exhibit of the former was prepared by Prof. W. H. Holmes, Dr. Ales 
Hrdliéka and others of the United States National Museum in coopera- 
tion with Dr. E. L. Hewett, and furnished a superb contribution to 
the study of man. The speaker said in closing that there is being 
built up on the West Coast a people of general culture who are 
appreciative and receptive of the researches of science. It augurs well 
for the science of anthropology here that it has an alert public which 
aids in the extension of its activities—a public that demands it and can 
assimilate its results. 


At the 49ist meeting of the Society, held in the Public Library, 
December 7, 1915, Francis LAF.iescue, of the Bureau of American 
Ethnology, read a paper entitled Right and left in Osage rites. The 
Osage, at the formative period of their tribal organization, had arrived 
at the idea that all life proceeded from the united fructifying powers of 
two great forces, namely, the sky and theearth. They also perceived 
in these two forces an inseparable unity by which was made possible 
the continuity of the life proceeding from them. It was upon these 
conceptions that they founded their complex gentile organization. 
They first divided the people into two great divisions, one of which 
they called T'si-zhu (household), symbolically representing the sky, 
and the other, Ho"-ga (sacred), representing the earth. These two 
great symbolic divisions they brought together to form one body which 
they likened to a living man. He stood facing the east, the left side 
of his body, the Tsi-zhu division, being to the north, and the right side 
of his body, the Ho®-ga, being to the south. 

When a war party including men of both the great tribal divisions 
was being organized, the people pulled down their wigwams and reset 
them in a ceremonial order, which was in two squares, with a dividing 
avenue running east and west. In this arrangement the position of 
the symbolic man was changed so that he faced the west; consequently 
the right side of his body, the Ho*-ga division, was at the north, and 
the Tsi-zhu divisions, at the south. All the ceremonial movements 
were made in reference to the right and left sides of the symbolic man, 
as was also the placing of the symbolic articles used in the ceremonies. 
The portable shrine has a right and a left side. When the ceremonies 
of the tribal war rites were being performed, the shrine was put in its 
place so that the left was toward the Tsi-zhu and the right toward the 
Ho"-ga. When aman was initiated into the mysteries of the war rites, 
the shrine of his gens was temporarily transferred to his keeping. 
If he belonged to the Ho®-ga division he hung the sacred article at the 
right side of his door when viewed from within; if he belonged to the 
Tsi-zhu division, he hung it at the left of his door. A woman for whom 
a sacred burden-strap had been ceremonially made hung the sacred 
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article at the right side of her door if she belonged to the Ho*®-ga division, 
at the left side if she belonged to the Tsi-zhu division. The observance 
of right and left pertained to many details connected with the tribal 
ceremonies and appeared in the daily customs of the people. 

The paper was discussed by Miss Autice C. FLETCHER and Messrs. 
HopGr, SWANTON, FewxKes, Mooney, and MIcHELSON, among others. 
Similar dualistic concepts regarding right and left or earth and sky 
as determining social relationships and fundamental modes of con- 
duct were reported as found in widely separated tribes, such as the Hopi 
of the Southwest and the Piegan of the north. The discussion cen- 
tered largely upon the significance of 7 and 6 as sacred numbers, which 
are found widely spread in ancient and oriental nations as well as in 
America. Several members referred the origin of 6 as a sacred or 
occult number to the six ‘‘cardinal points,’ north, south, east, west, 
up, and down. The number 7 adds to these the concept of the center 
between the points. Dr. Fawkes referred at length to his earlier 
studies of the preference given the left hand in the sacred mysteries 
of the Zunis and what he has called the “sinistral circuit,’’ which was 
followed, for instance, in Zuni processions and by anyone approaching 
the kiva. Some theories account for this significance of the left side 
by this being the side where lies the heart and the side which sup- 
ports the shield in battle. Miss FLercuer dwelt upon the intellectual 
and especially the poetic and anthropomorphic character of the con- 
cepts of the Indian thinker who faces nature in the open and feels im- 
pelled to think out and give reasons for things. Is not the sky side, 
the left in the Osage conception, given the place of honor because of a 
deep feeling of its religious significance? 

DANIEL FouKmar, Secretary. 




















